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Description SUMMARY OF THE INVENTION 



BACKGROUND OF THE INVENTION 

[0001] This Invention relates to a spherical polyamide 
and a process for preparing the same, more specifically 
to a spherical polyamide having good quality with a low 
cost and a process for preparing the same. 
[0002] Polyamide resin powder has been widely 
used, in addition to the use of a binder for a plastic mag- 
net and a material for uniformly disperse powder for pre- 
paring a master batch, as a powder coating such as an 
electrostatic coating and a fluidization dip coating, or as 
an adhesive base material or a hot melt adhesive. How- 
ever, due to improvement in quality of the powder coat- 
ing or development to new use, it has been desired to 
obtain a high quality polyamide resin sphere which is 
more round than the conventional one, has a grain di- 
ameter of 100 u.m or less and has a relatively uniform 
grain size. 

[0003] For the above purposes, it has been used a 
method in which a polyamide resin is previously dis- 
solved in a rich solvent and then a poor solvent is added 
to the solution to precipitate, fine powder or a method of 
chemically pulverizing a polyamide resin by utilizing dif- 
ference in solubility depending the temperature of a sol- 
vent whereby a polyamide resin powder is produced and 
supplied to a market. However, its cost is high so that 
the use is limited. Also, there is a problem that many of 
the commercially available powder are porous state so 
that they are not uniform sphere. For obtaining an inex- 
pensive polyamide resin powder, it has been carried out 
a method in which a melted polyamide resin is added 
dropwise onto a disc rotating with a high speed and scat- 
tering it to surroundings to obtain fine powder. However, 
even when this method is employed, the resulting pow- 
der has a porous bulk shape of lava and has a remark- 
ably broad grain distribution so that the use thereof is 
limited. For example, when it is used as a cosmetic base 
material, shaving cream or a surfactant for artificial 
leathers which use high quality polyamide resin powder 
having more spherical than the conventional ones, small 
grain size and relatively uniform grain size, expensive 
chemically pulverized material should be used. 
[0004] On the other hand, a method of obtaining a 
granular polyamide resin powder directly from a mono- 
mer has been known in Japanese Patent Publication 
No. 29832/1970, etc., which discloses a method of po- 
lymerizing monomers by dissolving them in a liquid sub- 
stance at high temperature and polymerizing them by 
using an alkaline catalyst. However, according to this 
method, an extremely active substance such as metal 
sodium, etc. is used so that there is a serious problem 
of causing explosion or a fire. Also, it is difficult to re- 
move impurities in the residue of the catalyst so that the 
method has not yet been used as a general method for 
polymerizing polyamide resin powder. 



[0005] An object of this invention is to provide a proc- 
ess for preparing uniform spherical polyamide fine par- 

5 tides directly from a monomer with high efficiency and 
high productivity without requiring any complex post- 
treatment such as dissolving the polymer once formed. 
[0006] The present inventor has intensively studied to 
accomplish the above object and as the results, he has 

10 found that spherical polyamide fine particles can be ob- 
tained by dispersing monomers for preparing the polya- 
mide in a liquid which is inactive and stable at a high 
temperature such as a silicone oil, polymerizing under 
heating and then cooling, whereby accomplished the 

15 present invention. 

[0007] That is, the present invention is a process for 
preparing spherical polyamide having an average grain 
diameter of 100 |im or less which comprises polymeriz- 
ing a monomer for preparing the polyamide under heat- 

20 jng at a temperature higher than the melting points of 
the monomer and the formed polyamide while melting 
the monomer in a polymerization medium under stirring 
whereby dispersing the formed polyamide with fine par- 
ticles in the polymerization medium and then cooling the 

25 resulting mixture. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 [0008] In the following, the present invention is ex- 
plained in detail. 

[0009] As the monomer to be used in the present in- 
vention for producing the spherical polyamide (herein- 
after sometimes referred to as "polyamide monomer"), 

35 there may be mentioned, for example, an aminocarbox- 
ylic acid having 4 to 1 2 carbon atoms and a cyclic lactam 
having 4 to 12 carbon atoms singly or in admixture of 
two or more. Examples of the aminocarboxylic acid may 
include 4-aminobutanoic acid, 6-aminocaproic acid, 

40 11 -aminoundecanoic acid and 1 2-aminododecanoic ac- 
id, and examples of the cyclic lactam may include e- 
caprolactam and co-laurolactam, preferably 4-aminobu- 
tanoic acid, 6-aminocaproic acid, 11-aminoundecanoic 
acid and 1 2-aminododecanoic acid. Of these, particu- 

45 larly preferred compounds are 6-aminocaproic acid and 
1 2-aminododecanoic acid. These monomers can be 
used alone or in combination of two or more. Also, other 
monomer which does not inhibit polymerization of the 
above monomer may be added preferably in an amount 

50 of 15 % by weight or less, more preferably 10 % by 
weight or less based on the total weight of the mono- 
mers. 

[001 0] A concentration of the starting monomer to be 
charged is usually 50 % by weight or less, more prefer- 
55 ably 20 % by weight or less, further preferably 1 5 % by 
weight or less based on the total weight of the reaction 
system including the monomer an a polymerization me- 
dium. If the amount exceeds 50 % by weight, the formed 
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} polyamide cannot sufficiently nor uniformly be dis- 

persed in the polymerization medium and formation of 
spherical polyamide fine particles having an average di- 
ameter of 100 p.m or less becomes difficult. 
[0011] As the polymerization medium to be used in 
the present invention, there may be used those which 
do not dissolve the formed polyamide, have a high boil- 
ing point, do not affect to the polymerization reaction and 
are relatively chemically stable. For example, there may 
be mentioned a silicone oil, a liquid paraffin, polyethyl- 
ene glycol, and preferably a silicone oil. 
[0012] The silicone oil may include polydimethylsi- 
loxane, methylphenylpolysiloxane, and an alkyl modi- 
fied product, an amino modified product, a fluorine mod- 
ified product and a polyether modified product of the 
above materials may be also mentioned, and preferably 
polydimethylsiloxane. 

[0013] To prepare fine particles, it is preferred to use 
a polymerization medium having a suitable viscosity in 
order to transmit stirring motive power to a dispersed or 
melted monomer or a formed polyamide in the polym- 
erization medium sufficiently. Examples of the polymer- 
ization medium may include those preferably having a 
viscosity measured according to JIS Z-8803:91 of 100 
cps/25 °C or more, more preferably 1 ,000 cps/25 °C or 
more, further preferably 1 0,000 cps/25 °C or more. If the 
viscosity is less than 100 cps/25 °C, the formed polya- 
mide resin tends to be adhered to the wall surface of the 
reaction vessel or bulky polyamide resin tends to be oc- 
curred. 

[0014] In order to obtain the aimed spherical polya- 
mide with good efficiency, it is preferred to disperse a 
starting monomer in a polymerization medium uniformly 
as a pre-treatment for performing the polymerization re- 
action. 

[0015] The temperature when dispersing a starting 
monomer in a polymerization medium is not particularly 
limited so long as the monomer can be uniformly dis- 
persed, but it is preferred to sufficiently stir the monomer 
at the melting point or lower of the same. 
[0016] The polymerization temperature may vary de- 
pending on the kinds of the polyamide monomer and the 
formed polyamide, but it is necessary to set the temper- 
ature higher than the melting points of these materials. 
By setting the temperature as mentioned above, the 
polyamide monomer is melted by heating and the po- 
lymerization proceeds to give a polyamide. However, 
depending on the characteristics of the polymerization 
medium to be used, the upper limit of the polymerization 
temperature is limited and it is not preferred to perform 
the polymerization at a temperature at which the polym- 
erization medium is deteriorated. The polymerization 
temperature is generally 320 °C or lower, preferably 280 
°C or lower, more preferably in the range of 230 °C or 
lower, and the lower limit is preferably a melting point of 
the monomer or higher. 

[0017] To obtain fine particles having an average par- 
ticle size of 100 \irr\ or less, it is particularly preferred to 
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select the stirring conditions such as a shape of an ag- 
itating blade and a stirring rate suitably. 
[001 8] For example, in order to stir the polymerization 
reaction mixture sufficiently, a motor driving type stirring 

5 apparatus generally used can be employed. The agitat- 
ing blade may include propeller blade, paddle blade, tur- 
bine blade, screw blade, helical ribbon blade, anchor 
blade, etc. Depending on necessity, baffle or turning 
blade, or an agitating blade having a specific shape may 

10 be used. At the step of melting and polymerizing a mon- 
omer to finely disperse a polyamide, a mechanical dis- 
persing apparatus such as an emulsifier may be used 
for controlling the particle size of the forming polyamide. 
The emulsifier may include a homomixer, a reverse ho- 

15 momixer, a disper mixer, an ultra mixer, a high pressure 
homogenizer, an ultrasonic emulsifier, a pipeline mixer. 
[0019] The stirring rate may vary depending on the 
viscosity of the polymerization medium to be used, but 
it is not particularly limited so long as it is within a range 

20 that the monomer to be used and the formed polymer 
are sufficiently dispersed and the polymerization medi- 
um does not send spray flying through the air. When a 
stirring blade is used, it is generally 20 rpm to 3000 rpm, 
preferably 30 rpm to 2500 rpm, more preferably 50 to 

25 2000 rpm. 

[0020] If the stirring rate is too low, dispersion be- 
comes insufficient so that the aimed spherical polya- 
mide can hardly be obtained. On the other hand, it is to 
high, the polymerization medium is sent spray to the 

30 side wall of the reaction apparatus whereby the aimed 
spherical polyamide can difficultly be obtained. 
[0021] The resulting polymerization reaction mixture 
is then cooled by allowing the whole dispersion system 
to stand or pouring into a solvent which does not dis- 

35 solve the polyamide but dissolves the polymerization 
medium at room temperature in order to prevent ag- 
glomeration of particles. Thus, by cooling the resulting 
polyamide to a temperature lower than the melting point 
or softening point thereof, preferably lower than the 

40 glass transition point thereof, fine polyamide particles 
are solidified to obtain spherical polyamide particles 
having an average particle size of 100 \im or less. 
[0022] Examples of the solvent which does not dis- 
solve the polyamide but dissolves the polymerization 

^5 medium may include an organic solvent having a boiling 
point of 40 to 200 °C including aromatic hydrocarbons 
such as toluene, xylene; aliphatic hydrocarbons such as 
n-hexane, n-octane; alicyclic hydrocarbons such as cy- 
clohexane, cyclooctane; halogenated hydrocarbons 

50 such as trichloro-ethane; alcohols such as isopropyl al- 
cohol; ketone such as methyl ethyl ketone, etc.; esters 
such as ethyl acetate. 

[0023] Then, separating operation such as filtration is 
carried out to isolate spherical polyamide particles in the 
55 polymerization medium. 

[0024] At this time, if necessary, by washing said 
spherical polyamide particles by the above mentioned 
organic solvent, the polymerization medium can be 
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completely removed from said spherical polyamide par- 
ticles. 

[0025] The polymerization degree of the polyamide 
can be easily controlled by the polymerization temper- 
ature and time and spherical polyamide particles with a 
desired polymerization degree from a low viscosity to a 
high viscosity can be obtained. That is, when the polym- 
erization temperature is raised or the polymerization 
time is elongated, the polymerization degree of the re- 
sulting polyamide becomes large. 
[0026] Depending on the required characteristics of 
the spherical polyamide particles, an additive may be 
added at polymerization in an amount which does not 
participate in the reaction. Examples of the additive may 
include a heat resistant agent, a weathering agent in- 
cluding an UV absorber, an antistatic agent, a lubricant, 
a plasticizer, a nucleating agent, a colorant, a stabilizer, 
an emulsifier, a dispersant. Also, the polymerization re- 
action is preferably carried out in an inert gas atmos- 
phere such as nitrogen in order to prevent oxidation 
since the reaction is carried out at high temperature. 
[0027] The average particle size of the thus prepared 
spherical polyamide particles is 100 |im or less. When 
suitable polymerization conditions are selected, spher- 
ical polyamide particles having 50 \in\ or less, and fur- 
ther 20 |xm or less can be obtained. 
[0028] The spherical polyamide particles obtained by 
the present invention can be mainly used as a base ma- 
terial for cosmetics, shaving foam, body shampoo and 
a surfactant of artificial leathers. 

EXAMPLES 

[0029] In the following, the present invention is ex- 
plained by referring to Examples, but is not limited by 
these Examples. 

[0030] A relative viscosity was measured according 
to JIS K6810 by a 98% sulfuric acid method. 

Example 1 

[0031] In a 500 ml reaction vessel equipped with a 
condenser and a stirring apparatus were charged 20 g 
of powdery 12-aminododecanoic acid, and 200 g of 
pblydimethyldiloxane (available from Toray Dow Corn- 
ing Co., SH200-10000cs, trade name), and the mixture 
was stirred at room temperature to disperse the pow- 
dery 12-aminododecanoic acid powder well. Then, un- 
der nitrogen atmosphere and stirring, the mixture was 
heated at 220 °C for 2 hours to polymerize 12-amino- 
dodecanoic acid whereby a sufficiently dispersed polya- 
mide was obtained. Next, this polymerized reaction mix- 
ture was poured into 1 kg of toluene at room tempera- 
ture. Then, the resulting mixture was filtered, and the 
collected polyamide fine particles were washed with n- 
hexane, filtered again and the resulting fine particles 
were dried. 

[0032] When the resulting fine particles are observed 



by a scanning type electron microscope, they were true 
sphere shape and their particle size distribution was 10 
to 80 jim. A relative viscosity of the fine particles was 
2.08. 

5 

Example 2 

[0033] In a 200 ml reaction vessel equipped with a 
condenser and a stirring apparatus were charged 7.5 g 

10 of powdery 12-aminododecanoic acid, and 100 g of 
polydimethyldiloxane (available from Toray Dow Corn- 
ing Co., SH200-10000cs, trade name), and the mixture 
was stirred at room temperature to disperse the pow- 
dery 12-aminododecanoic acid powder well. Then, un- 

15 der nitrogen atmosphere and stirring, the mixture was 
heated at 220 °C for 2 hours to polymerize 12-amino- 
dodecanoic acid whereby a sufficiently dispersed polya- 
mide was obtained. Next, this polymerized reaction mix- 
ture was poured into 1 kg of xylene at room temperature. 

20 Then, the resulting mixture was filtered, and the collect- 
ed polyamide fine particles were washed with methanol, 
filtered again and the resulting fine particles were dried. 
[0034] When the resulting fine particles are observed 
by a scanning type electron microscope, they were true 

25 sphere shape and their particle size distribution was 1 0 
to 25 n.m. A relative viscosity of the fine particles was 
2.06. 

Example 3 

30 

[0035] In a 200 ml reaction vessel equipped with a 
condenser and a stirring apparatus were charged 5 g of 
powdery 12-aminododecanoic acid, and 100 g of poly- 
dimethyldiloxane (available from Toray Dow Corning 

35 Co., SH200-1 OOOOcs, trade name), and the mixture was 
stirred at room temperature to disperse the powdery 
12-aminododecanoic acid powder well. Then, under ni- 
trogen atmosphere and stirring, the mixture was heated 
at 1 95 °C for 2 hours to polymerize 1 2-aminododecano- 

40 ic acid whereby a sufficiently dispersed polyamide was 
obtained. Next, this polymerized reaction mixture was 
poured into 1 kg of xylene at room temperature. Then, 
the resulting mixture was filtered, and the collected 
polyamide fine particles were washed with methanol, fil- 

45 tered again and the resulting fine particles were dried. 
[0036] When the resulting fine particles are observed 
by a scanning type electron microscope, they were true 
sphere shape and their particle size distribution was 3 
to 27 jim. A relative viscosity of the fine particles was 

50 1.70. 

Example 4 

[0037] In a 200 ml reaction vessel equipped with a 
55 condenser and a stirring apparatus were charged 5 g of 
powdery 12-aminododecanoic acid, and 100 g of poly- 
dimethyldiloxane (available from Toray Dow Corning 
Co., SH200-10000cs, trade name), and the mixture was 
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stirred at room temperature to disperse the powdery 
12-aminododecanoic acid powder well. Then, under ni- 
trogen atmosphere and stirring, the mixture was heated 
at 220 °C for 2 hours to polymerize 1 2-aminododecano- 
ic acid whereby a sufficiently dispersed polyamlde was 5 
obtained. Next, this polymerized reaction mixture was 
poured into 1 kg of xylene at room temperature. Then, 
the resulting mixture was filtered, and the collected 
polyamide fine particles were washed with methanol, fil- 
tered again and the resulting fine particles were dried. 10 
[0038] When the resulting fine particles are observed 
by a scanning type electron microscope, they were true 
sphere shape and their particle size distribution was 3 
to 30 p.m. A relative viscosity of the fine particles was 

2.09. 15 

Example 5 

[0039] In a 200 ml reaction vessel equipped with a 
condenser and a stirring apparatus were charged 5 g of 20 
powdery 12-aminododecanoic acid, and 100 g .of poly- 
dimethyldiloxane (available from Toray Dow Corning 
Co., SH200-10000cs, trade name), and the mixture was 
stirred at room temperature to disperse the powdery 
12-aminododecanoic acid powder well. Then, under ni- 25 
trogen atmosphere and stirring, the mixture was heated 
at 220 °C for 2 hours to polymerize 1 2-aminododecano- 
ic acid whereby a sufficiently dispersed polyamide was 
obtained. Next, this polymerized reaction mixture was 
poured into 1 kg of xylene at room temperature. Then, 30 
the resulting mixture was filtered, and the collected 
polyamide fine particles were washed with methanol, fil- 
tered again and the resulting fine particles were dried. 
[0040] When the resulting fine particles are observed 
by a scanning type electron microscope, they were true 35 
sphere shape and their particle size distribution was 3 
to 80 p,m. A relative viscosity of the fine particles was 

2.10. - 

Example 6 40 

[0041] In a 200 ml reaction vessel equipped with a 
condenser and a stirring apparatus were charged 5.3 g 
of powdery 12-aminododecanoic acid, and 111 gofpoly- 
dimethyldiloxane (available from Toray Dow Corning 45 
Co.,'SH200-1 OOOOcs, trade name), and the mixture was 
stirred at room temperature to disperse the powdery 
12-aminododecanoic acid powder well. Then, under ni- 
trogen atmosphere and stirring, the mixture was heated 
at 200 °C for 1 hours to polymerize 1 2-aminododecano- 50 
ic acid whereby a sufficiently dispersed polyamide was 
obtained. Next, this polymerized reaction mixture was 
poured into 1 kg of xylene at room temperature. Then, 
the resulting mixture was filtered, and the collected 
polyamide fine particles were washed with methanol, fil- 55 
tered again and the resulting fine particles were dried. 
[0042] When the resulting fine particles are observed 
by a scanning type electron microscope, they were true 
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sphere shape and their particle size distribution was 5 
to 15 |im. A relative viscosity of the fine particles was 
1.60. 

Example 7 

[0043] In a 200 ml reaction vessel equipped with a 
condenser and a stirring apparatus were charged 5 g of 
powdery 12-aminododecanoic acid, and 95 g of poly- 
dimethyldiloxane (available from Toray Dow Corning 
Co., SH200-1 OOOOcs, trade name), and the mixture was 
stirred at room temperature to disperse the powdery 
12-aminododecanoic acid powder well. Then, under ni- 
trogen atmosphere and stirring, the mixture was heated 
at 175 °C for 0.5 hour to polymerize 12-aminododeca- 
noic acid whereby a sufficiently dispersed polyamide. 
Next, this polymerized reaction mixture was poured into 
1 kg of xylene at room temperature. Then, the resulting 
mixture was filtered, and the collected polyamide fine 
particles were washed with methanol, filtered again and 
the resulting fine particles were dried. 
[0044] When the resulting fine particles are observed 
by a scanning type electron microscope, they were true 
sphere shape and their particle size distribution was 1 
to 9 \im. A relative viscosity of the fine particles was 
1.49. 

[0045] According to the present invention, spherical 
polyamide fine particles can be directly formed from a 
monomer with good efficiency and high productivity. Al- 
so, the resulting fine particles are uniform and powder 
state so that fluidity as powder is excellent and it can be 
suitably used as a base material for cosmetics, shaving 
foam, body shampoo and a surfactant of artificial leath- 
ers. 

Claims 

1 . A process for preparing spherical polyamide having 
an average grain diameter of 100 |im or less which 
comprises polymerizing a monomer for preparing 
the polyamide under heating at a temperature high- 
er than the melting points of the monomer and the 
formed polyamide while melting the monomer in a * 
polymerization medium under stirring whereby dis- 
persing the formed polyamide with fine particles in 
the polymerization medium and then cooling the re- 
sulting mixture. 

2. The process according to Claim 1 , wherein an emul- 
sifying apparatus is used in the polymerization proc- 
ess under heating. 

3. The process according to Claim 1 or 2, wherein the 
monomer to be used is at least one selected from 
the group consisting of aminocarboxylic acid having 
4 to 12 carbon atoms. 
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4. The process according to Claim 3, wherein the ami- 
nocarboxylic acid is at least one selected from the 
group consisting of 4-aminobutanoic acid, 6-amino- 
caproicacid, 11-aminoundecanoic acid and 12-ami- 
nododecanoic acid. 

5. The process according to any one of Claims 1 to 4, 
wherein the polymerization medium is a silicone oil. 

6. The process according to Claim 5, wherein the po- 
lymerization medium is a silicone oil having a vis- 
cosity at 25 °C of 100 cps or more. 

7. A spherical polyamide obtained by the process ac- 
cording to any one of Claims 1 to 6. 



Patentanspruche 

1. Verfahren zur Herstellung von kugelformigem Poly- 
amid, welches einen durchschnittlichen Korndurch- 
messer von 100 u.m oder weniger besitzt, welches 
die Polymerisation eines Monomers zur Erzeugung 
des Polyamids unter Erhitzen auf eine Temperatur, 
hoher als die Schmelzpunkte des Monomers und 
des gebildeten Polyamids umfasst, wahrend das 
Monomer in einem Polymerisationsmedium unter 
Ruhren geschmolzen wird, wobei das gebildete Po- 
lyamid als feine Partikel in dem Polymerisationsme- 
dium dispergiert und anschlieliend die erhaltene 
Mischung gekuhlt wird. 

2. Verfahren gemali Anspruch 1, worin im Polymeri- 
sationsverfahren unter Erhitzen ein Emulgierungs- 
apparat verwendet wird. 

3. Verfahren gemaft Anspruch 1 oder 2, worin das ver- 
wendete Monomer mindestens eines ist, das aus 
einer Gruppe ausgewahlt ist, die aus Aminocarbon- 
sauren besteht, welche 4 bis 12 KohlenstofTatome 
besitzen. 



Revendications 

1. Traitement pour preparer un polyamide spherique 
ayant un diametre de grain moyen de 100 u.m, ou 

5 moins, qui comprend la polymerisation d'un mono- 
mere dans le but de preparer le polyamide par 
chauffe a une temperature superieure aux points de 
fusion du monomere et du polyamide forme, tout en 
faisant fondre le monomere dans un milieu de po- 

10 lymerisation en cours d'agitation, en dispersant ain- 
si le polyamide forme de fines particules dans le mi- 
lieu de polymerisation et, ensuite, par refroidisse- 
ment du melange resultant. 

15 2. Traitement selon la revendication 1 , dans lequel on 
utilise un appareil d'emulsionnement lors du traite- 
ment de polymerisation par chauffe. 



20 
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Traitement selon la revendication 1 ou 2, dans le- 
quel le monomere a utiliser est au moins un mono- 
mere choisi dans le groupe constitue d'acide amino 
carboxylique ayant 4 a 12 atomes de carbone. 

Traitement selon la revendication 3, dans lequel 
I'acide amino carboxylique est au moins un acide 
amino carboxylique choisi dans le groupe constitue 
d'acide amino-4-butanoTque, d'acide amino-6-ca- 
proique, d'acide amino-11-undecanoi'que et d'acide 
amino- 1 2-dodecanoYque. 

Traitement selon Tune quelconque des revendica- 
tions 1 a 4, dans lequel le milieu de polymerisation 
est une huile de silicone. 



35 6. Traitement selon la revendication 5, dans lequel le 
milieu de polymerisation est une huile de silicone 
ayant une viscosite a 25 °C de 100 Pascal secon- 
des, ou plus. 

40 7. Polyamide spherique obtenu par le traitement selon 
I'une quelconque des revendications 1 a 6. 
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4. Verfahren gemafi Anspruch 3, worin die Aminocar- 
bonsaure mindestens eine ist, die aus einer Gruppe 
ausgewahlt ist, die aus 4-Aminobutansaure, 6-Ami- 
nocapronsaure, 11-Aminoundecansaure und 
12-Aminododecansaure besteht. 
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5. Verfahren gemaft irgendeinem der Anspruche 1 bis 
4, worin das Polymerisationsmedium ein Siliconol 
ist. 



50 



6. Verfahren gemali Anspruch 5, worin das Polymeri- 
sationsmedium ein Siliconol ist, welches eine Vis- 
kositat bei 25 °C von 100 cps oder mehr besitzt. 55 



7. Kugelformiges Polyamid, durch ein Verfahren ge- 
mafc irgendeinem der Anspruche 1 bis 6 erhalten. 



